Normalization of renal aquaporin-2 water channel expression by fosinopril, valsartan, and combination therapy in congestive heart failure: a new mechanism of action.
This study investigated the effect of fosinopril (Fos), valsartan (Val), and combination of both drugs (Fos + Val) on the cardiac and renal expression of aquaporin-1 (AQP1) and aquaporin-2 (AQP2) in congestive heart failure (CHF). A rat model of CHF was created by ligating the left anterior descending coronary artery to induce acute myocardial infarction (AMI). Rats were treated by Fos, Val, or Fos + Val for 4 weeks. In renal medulla and cortex, AMI was associated with 2.2- and 1.8-fold increase in AQP2 mRNA expression when compared with Sham-operated rats (medulla: 23.6 +/- 2.8 vs. 52.3 +/- 8.7%; P<0.001; cortex: 19.4 +/- 3.9 vs. 35.5 +/- 7.1%; P<0.05). All the treatment regimens were able to normalize AQP2 transcription in the renal medulla (Fos, 19.9 +/- 4.9%; Val, 22.8 +/- 4.9%; Fos + Val, 20.1 +/- 5.1%; P=NS vs. Sham) and in the cortex (Fos, 21.2 +/- 6.7%; Val, 20.4 +/- 6.0%; Fos + Val, 18.9 +/- 7.5%; P=NS vs. Sham). Similarly, the AQP2 protein expression increased by 2.1-fold after CHF (P<0.05), and was normalized by the treatment regimens (Sham, 0.57 +/- 0.19%; CHF, 1.22 +/- 0.45%; Fos, 0.39 +/- 0.36%; Val, 0.46 +/- 0.34%; Fos + Val, 0.36 +/- 0.15%; all P<0.05 vs. CHF). These treatment regimens also prevented the increase in body weight as found in untreated CHF rats (analysis of variance P<0.05). The renal and cardiac AQP1 gene and protein expressions were unaltered in CHF or by medical therapy. There was no observed cardiac AQP2 expression in all the study groups. Treatment with Fos, Val, or combination therapy was effective in preventing the upregulation of renal AQP2 gene and protein expressions in CHF rats caused by AMI.